Immunocytochemical and biochemical evidence for the presence of calmodulin in bull sperm flagellum. Isolation and characterization of sperm calmodulin.
Upon fluorescent staining with a goat antibody anti-ram testis calmodulin, washed bull sperm appears to contain calmodulin in the acrosome, in the post acrosomal region, in the neck region probably associated with the implantation plates and thin laminated fibers, and in a sheath around the upper part of the flagellum. Heads and midpieces + tails were separated by elutriation of sonicated sperm. Immunofluorescent labeling of fragments confirms the presence of calmodulin in implantation plates, where sonication disrupted heads from midpieces, and in a sheath around the midpiece and the upper part of the principal piece. These results were confirmed by electrophoretic and radioenzymatic assays of calmodulin in the fragments, using calmodulin-deficient Ca2+/calmodulin-dependent myosin light chain kinase. Small but significant amounts (approx. 3 micrograms per 10 (10) sperm) are found in midpieces + tails vs. approx. 280 micrograms in the same number of heads. These results are in agreement with a recent report from Jones et al. (1980) Proc. Natl. Acad. Sci. U.S.A. 77, 2772-2776. Sperm calmodulin was purified from a whole sperm 1 M KCl extract and found to exhibit the same characteristics as other mammalian calmodulins isolated so far in terms of ultraviolet absorption spectrum and amino acid composition, including one residue of epsilon-N-trimethyllysine. Its behavior upon SDS-polyacrylamide gel electrophoresis was dependent on the presence or absence of Ca2+. The high performance liquid chromatography tryptic peptide maps were similar, if not identical, to mammalian calmodulin maps (Autric et al. (1980) Biochim. Biophys. Acta 631, 139-147). Sperm calmodulin is therefore probably identical to the somatic cell protein.